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This invention relates to a device or machine^ for enciphering 
At O-K^ ajUJt-O^AA^Ouifej!^ vUft< 

and deciphering communi oationswhare h - n re to do tyaas w iittod ' Baor a vly 1^4 

/ r^tV '*3L T c 

i-n -,^4 a ^-- 7 y. ^^rptngr^pliT a Ptitii - h 

•Afton ' ^ |hg object^ of this invention X® to provide a A cipher 

^ U> Li Vj£0‘a4-f&*JaMX} 

device whioh is simple^ jert affords a high degree of seourity, is light 

and readily portable, and can be readily disassembled and rearranged 

/faa&*ui~4 ,aJ2<uj**jJuX2j 
o o d e -e r ~ -deranged-er— de str o y ed 






to vary the 

•» 

u nauthor i s e d p e rson a 

Another obje 
'fpC 



de str o yed -t o pr e v e nt - i to uso -t y 






VvlAA-u-* 




-fl g. - m c ang" t ar-' incflnating ■ that a message y^-wirere h is ~ tu " be d e c o cted' -h as si 

i 4 ’ 6 -OCt' A<wJa ’ Ua 'S- 44 o-£Ui_* #V ft ^tx^, J 

originated at^an authorized sourceouu^l 



j .Other objects of the invention mil become apparent as this 

- 

-s ( •»>£*#* “t f tr+* 

* =■' ** 



”» ’* J 

~l -•'=7 



description proceeds. 
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In the drawings. 

Tig, 1 is a top or plan view with the covers dosed, _ 

Kg. la is a\side elevation of the front portion ol\the ^ __ 
device with tfre keyboara^cover folahd back beneathHhe same, \ 

Fig, 2 is a top or plan view on an enlarged scale with the 

6 » 

keyboard cover and parts of the rotor cover omitted. 

Fig, 3 is a side elevation with the covers closed, 

— <* * 

Fig, 4 is a cross section on line 4-4 of Fig. 2 with the rotor 

3*V 

cover omitted. 

Fig. 5 is a perspective view of the rotor latoh. 

- i* 

Fig. 6 is a perspective view of the rotor actuating mechanism. 

^ > *> *- 

i 

Fig. 7 is a diagram showing schematically the e le ctr i o , cir ouit s 

and the meohamcal operating meohanisms. . 

Fig. 8 is a view of §s<- portion of the oryptograp h e f . ay . 

A - 

na-re nti - on ? illustrating a modified keyboard and switching means. 
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That embodiments of the invention selected from^amohg 

J 

\ - S 

others for illustration in the drawings and description in 

the specification is as follows. Referring to Fig. 7, the 
• ~~~ , 
device will be seen, in general, to oonsist of a source 10 

of eleotrioity, ain a nim-ns- a - pair - o f - dry connected to a 

» 4 * » + t 
pair of wires 11 and 12 across which are connected a plurality 

(in this instance, twenty-six) indicators 13A, 13B, 13C, etc. . 

These indicators are illustrated as being electric lamps 

arranged beneath a keyboard and indicator panel 14 (see Fig. 2) 

and each arranged to illuminate one perforation dosed by a 

transparent oover 15 bearing one letter 16 of the alphabet 

thereon. Panel 14 is seoured in place over a gasket 14* of 

soft rubber or the like. Aoross lines 11 and 12 are also 

1-6- ’ • 

connected manually operable switches 17A, 17B, 17C, etc., eaoh 

t .. % 

•* V- - 

in series with one of the indicators 13A, 13B, eto.. 



-A 



a -.-u? &?*■*&■. sS 









1 






■’1 



arranged for operation by fa pushbutton^ c ns-toadi b c 18 projecting 

-fo 

through keyboard 14 alo n g - oid e -of ■ ono - of the covers 1 15. 

' v ' e „ » 

Connected to eaoh of the indicators 13A, 13B, eto. , ^is, 

* ^ 

a multicontaot eleotrio switoh, generally indicated as 19. 11; 

yuOr$J lafic 

mber of relatively, - bu r n a ble . cryptographic rotors,, 



j 



o-r 



comprises a, number of relatively 





Eaoh -connect!? 



The* 



C4ACI&40 

s rt 20 are rearranged each time one of the rotors... 



eads from "one, stationary Contact 
V ^Jy VwmL J# / 

through the cryptographic ^otors j > to another stationary contact, 
is turned. . 

In l ea d wire— 1 1^1 o a enneeted- a normally-dosed eleotrio switoh 

21. Between one of the indicators, in this case 13E, and multi - 
* Ui ^ 

oontact switch 19. 4 s-o e ane-et ad normally-closed eleotrio switoh 22* - , 

~ 

In parallel with wire 11 is wire 11A containing an authenticating 

“ * ' ’ •’T'l 

- — , v * 

switch 23 having an operating handle 24. Wire 11A also contains_a.. 



' -J 

' :1 
'f 1 

A 

- -i 






j 

1 



normally-onen switch 25. 
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Turning now to Figs. l,/2^and 3 for a dis'olosure of "the 
mechanical features of the invention, the device is shown as 
enclosed in a casing 26 to which are hinged or otherwise 

attached a rotor cover 27 and a^ k c yb o ard cover 28. 

-ftvo i-£U- j 

The ^ Ico y b eard- -e ovo u r is secured to casing 26 by means of 

a double hinge 28’, 28". This arrangement permits the cover 

t “ 

to fit snugly upon gasket 14’, thereby to provide a 

substantially dust-proof and water-proof closure for the ^ „ 

***, ** 

keyboard 14. The cover may also lie flat in front of the 



- t - _ * 






- -1 
* J * 



‘'i' 

i 

-i 




machine, or may be folded the rebeneath(aa&^fafflflt! 

/Lcrtarv $ 

The back part of the casing^adjacent the j?«4er<j-is prodded 

with a lip 26’ (see Figure 2). ^ove^ memb e r 27 is adapted to 



fit over this lip, and has a gasket 27’ which provides, upon 



* A \ 

1 



closure of the^jwtor cover, a dust-proof and moisture— proof seal. 

t» 

He (i -x >-> r + . *3 C Ti n r* 






i an openi 



opening 29 through t he - t o p by mo a n s — of . 

» ' f ■. 

!■ 

whioh a counter; 30 is visible. As is most readily seen in Fig. 6, 

P‘ ’ > 

casing 26 has two projecting walls 26A and 26B. The cryptographic 



*~r {“►’v? 



rot o r s 10 - arc retained 



0L, 



between these walls by mechanism whioh will 

A 



now be described. Wall 26A has a hole in it through which may be 
pushed pin 3QA having a knurled head 31 and a latch 32 co-operating 
with a retaining spring 33. Also pivoted on wall 26A is a 
spring latch 34 of U-shape, being bent parallel to itself. The free 
end 34A of latch 34 is perforated to allow pin 3CA to pass through 
it and bears oam surfaces 35 thereon. Stationary oam 36 has a 
surface complementary to cam surfaces 35 so that when latch 34 is 
moved from the substantially horizontal position, in which it is 
shown in Figs. 2, 4, and 6, into the vertical position, in whioh 
it is shown in Fig. 6, the free end 34A of latch 34 is moved 



Ai 

■A 

■ M 

-i 

' - A 



7* 



away from v/all 26A and compresses the^spri ng ouutiEiu ts (s£e 

> * » ** ' 

Fie- . - 2) g £ xofaagasajQ- *r wm ncaEgF ■ roEori := gfginsg55r 'I'm, 
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The manually operated means for rotating the cryptographic 
rotors 19 -will next be ^ ofor ^ cd^o -. As seen in Figs. 1, 2, 3, and 

QjiJx* o)a, 

6, casing 26 has a recess 37 in its top into which fits a finger- ' 0 



piece 38 having a sliding fit in the recess' 1 and mounted on a 
rod 39. Rod 39 causes U-shaped stirrup 40 to turn a b e u t fits 

(, t A jLt > , v n , , 

ir-C- * W- V***. * 

-pivots in walls 26A and 26B. S ±ifru g-4 A 1 IU -P * pSrF^cam 
41^which actuates follower 42 fast on shaft 43 of counter 30. 

TyiAwJtK^T- 

Stirrup 40 also has a^gart 44 to which spring 45 is attached and 
which carries cam fac© 46. Detent 47 is pivoted at 48 in walls 
26A and 26B and is stressed by spring 49 so that cam 50 engages 
cam face 46. Spring detents 60 normally hold rotors 19 in their 
relative positions but allows movement of these rotors under the 
actuation of pawls 58. This permits detent teeth 51 to be moved 
in and out of the ratcnet depressions in the surfaoe of the 
rotors 19. 

Stirrup 40 carries a pin 52 on which are pivoted a plurality 
of cam-and-pawl devices 53A, 53B, 53C, and 53D which are urged 
by springs 54 against cam surfaces 5 7 or ratchet depressions 56 
(se ^ F fg.^7) on rotors 19y Device 63 A^ for example as a cam 
surface 55 and a pawl 58 cooperating, respectively, with cam 
surface 57 and ratchet recesses 56 on the rotor 19A. A tang 59 
of device 53A underlies device 53B so that device 53B prevents 
device 53A f rom operating unless device 53B is also depressed 
and 

The operation of this device is as follows: -»ffo— op e ra te 
the- c r y p togmph a^over 28 is opened to expose the keyboard. If, 
as frequently happens, limitations of space require, the cover , 
iaay be folded back beneath the madhine. For coda - ag e- p decodi ng-, ' f ^ 

handle 24 is ^ 1 s eated so that switch 23 is open. That push button 
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is associated with/the desired letter is depressed 



IT/-. 

and the switch controlled thereby is operated. For exampl 



c5 t -3frf s wibeh - ■ l - TB- re prooentiofr the letter E.is oios e d ^oonne oti on# - - :5,Ar . 

"4 4 hi ^ ^JBSZWsr. — ^5 

^ j S^^re made from battery 10 tlirough line 11 , switch 2 ^(a*d. switch 

1 Si .’ J 0^3 IS fa ,*£ vV-VvV.*- b 

: j $ £ 17E tBSSE^h l&mp 13E, and line oack to^source ICJJV This . ip * 

I * .iljj 

i <’ _ i yrhotion also doses connections from a wi t eh—1 7B , through switch 

d -Tc3 ' ILOj 4j 9 A ,1/i.CL^ Ae^MJc/y (£j fc* aJlfs^. 



-SvJttV«-» i%$ 



the letter 



is operated. For exampla*\ _ 

> Aun^-L I7fc ^ A 

fcter E.is o los e d Tj ^o onne oti onrf - - jv*- . 



^ / «tre made from battery 10 tlirough line 11 , switch 2 ^jLa*d switch 

•^ Cv vV .* ’ ' J 






I vH 9 - oti on also doses connections from a wit e h—1 7B , through switch 
d <LP\ A ,t/i,CL^ du^. JysJ^txJxtJ fc* aJlt^. 

j 4 -V 2 2 ^ a^ad— o^»Reeti^s--a0^r4-r^tora\l'^«*te Vx lamp 13Z and .-HieMwm q 

1 jbg | ;,x \ ^ \ • 

jV , line 12 back to source 10. Lamps x3E and 13Z are thiMrTfthe lyu^^-cc Ji -4 

jil* ? 

111 \ 1 1 simultaneously lighted and thus indicate: that •E - i-s-te«*he • - 

ru ■z..f l f?xJ~ r ' 

1 ^7 » nood o d - or — d < M>od e 4yao ~ thO ' oaoo may — be f --& & S» ^Minoe rotors /¥ $/A JL 

*-} j*4 yS / ' fJMhJUUc nAjll^dtoy ' 

js 1 j[l9 connect di^the lamps 13A, 13B, / etc. ^together inppairs J ^h- ' 







rS&* 



each letter has another corresponding to it. 



V'si 



For rotating the cryptographic rotors 19 and thus 



/ 13 ’ f * 

•ying the connections between the various pairs of lamps* oujA 
• hP..._„./ 3<? A * \ 



finger~piece-3 8^ i s depressed, stirrup 40 is rotated about its 
WLnJ^Jra 

pivots and the .devices 53A etc., moved. Whenever one of the 

Ve4 cl. /Lmu t^i a- 



cam faces 55 enaounters a, 






^ , . .. ■. ■■ . 11 11 " to — 9 \ /v. ' 

a. 

that tin pawl 58 enters tins ratchei- .d e^ 



(shown at 55D , t 

fe^is moved by/*^>ring 54^ so 

epr e aaio w 66 unless . ,i 



prevented from doing so by the engagement of the tang 59 
with the next d g wi a a ■ 68 v ' /Whenever a pawl 58 enters-a-rttohet— 



da^wmcoa 56, and the movement of the 



37 

.finger%iece^ 



ce~g§ is 



completed, the corresponding rotor 19 is moved one step. This 

rearranges the connections through the rotors and oonneots 

» 

.different pairs of lamps 13A, etc., together. Counter 30 is 
moved one numteral because follower 42 is depressed by cam 41 

and spring returned. Detent 47 prevents backward movement of > 

' nnjA-cJUst^ t 

rotors 19 because teeth 51 enter - dop r oooiono in rotors 19. 



v- ' ( - u ‘ : i 



/ <:% 

' ■■■ if} 

j. s 

•ir- -T ■>- 

s r-^ ^ a-*.- - 1 ;■ ^ j 

-,*/ TtTj'i 
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trt a. m*-£2C ^-® t 



insuring the authentic^&fcafc of a message^* a^ritoh 
23 is closed by snapping handle 24. Ff nger -p-i-e-oe— S8- is then 



\ 



\ 



depressed, opening switches 21 and 22 and closing switch 25. 

^tSUuhdurtjL 

This movement moves counter 30 one position A and also one or moire 

rotors 19 one step. A £ircuit is ^clos e d- j^sm- source^ 10, line ll, 
icJUx^A. U^cltr&A 

line 11A, switch 23, switch 25, A rotor— eeaneotions— 20 to whichever ... 

A A ' <3utr /Co. :j, H <C. VCl* 

lamp happens to be paired with lamp 13E. Circuit to lamp 13E is jj ‘Ck 

A6 £ ws s +^a Jhuuufi cjr fo -$* 

open at switch 22. -She —do c^gna ti^n-letter--- o . f . . . t he ^lamp-whi ch -i s ! 

Afi^fcts-V uO ^ C^MAa^ Ow u>-$ <u?<.s2i^ f jfl Cow^t 

^paired with 13E ie^bFansmi-tted-as- an^authenticator,^an-ag3?eeiaent.- () > 

-having been previously reached by the" two parties concerned as / 

to the wiring of the several rotors^ their arrangement in the ( 

+®A Ca AoJt .-^O JRa>«-<o . ct-o-^L ^ 

^f- steps- having? been laken 



devi ce ,^- and - tho n umber -of 



as -indicated 



To remove the rotors 19, cover 27 is opened, latch 34 \ 

\ 

moved from the upright position of Fig. 5 to the horizontal 
position of Fig. 6, and pin 30 withdrawn by grasping head 31. 

This allows cam 35 to enter the corresponding groove in 
stationary cam 36. Rotors IS can then be lifted out and 
d eatroyed if it - i s- -d e s -3rged-bo-^-prevent^t he i r us aJay .unauthorized-- 
g - jQjE, if is +.n ha rtfaflja.gcLd—JJa^wi^-l-nt- 3— can b©- 

reinserted in the casing 26 in a different order, er-their- 
cowections— 20— ohangedr 6bad— theyotore-^then inserted- in -casing 

I 

27 closed. 



w) 



VtLs-<>u 



§in 30 placed in position, latch 34 raised, and cover 

A 



i ^ ^ **-> r« . *— ■ 2 !i c 

Zt -"*fr ^ Jzz, 

^cL JUA* w ^ * 

>C ou^wfjtite^ — ^ i {T^ 
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The modification of Fig. 8 includes a viewing panel 60, 

similar in appearance to the viewing panel and keyboard 14 of 

Fig. 2. In place of the push buttons 18, however, viewing 

panel 60 is provided with contacts only, as 61. These contacts, 

as shown, consisting merely of small circular elements of 
OlSlQ. a. Mri\jL I’V JrO Ac»jfc(5^,v^ *0 . 

conducting materia]^. Kith reference to Fig. 7, contacts 61 may 

J-t .G— *-*-*-^ 

be considered to -be— r ej>re sented-by- switches 17A, 17E, etc. 

In place of the push buttons 18, a stylus 62 is provided and 
this may be considered to be connected to conductor 11 of 
Fig. 7. Encipherment is accomplished by making contact between 
stylus 62 and a desired contact 61 on panel 60. 

The above description is in specific terms, but it is to 
be understood that the invention is not limited to the precise 
structures and circuits shown and described. Instead, for the 
true scope of the invention, reference should be nad to the 
appended claims. 



I claim: 
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1# In a cryptograph having relatively rotatable electrio 



Having relative ly rou 

£ XWUA/wJtf 'V. u*. rt ^ r A.. A P . cijL4|i.0o a 

■ ' ~ routing said switch 



'switches,, there nn, means for r-otating 



switches so as to vary 



the connections therebetween, comprising a plunger or the like 
arranged for manual operation, means associated with said 
plunger and cooperating upon depression thereof with one of 
said electric switches for^T^tating- the same, means associated 
with said plunger and cooperating up6n depression thereof with 
another electric switch fo^ rotating-' the same after a predetermined 
r^xatton of said first mentioned switch, and a brake operable 
by said plunger through a lost-motion connection for preventing 
more than a desirect^rotati-on of any switch. 

2. In a cryptograph, the combination of a source of current. 
La*. h.v ^ *— 

. inputs-^- -a-p lu ra 1 ity -of- outputs. 



a plurality of 



a plurality of 



indicating devices each with a normally open circuit between it 
and an input^ and a normally open circuit between it and every 
output, and a switch associated with each of said indicating 



devices and adapted when closed to complete its said first 
mentioned circuit and one of said second mentioned circuits. 

3. The combination of claim 2, further characterized by 
means for varying the selection of a second mentioned circuit 
to be completed upon the closing of a switch. 

4. The combination of claim 2, further characterized by 
a plurality of mixing rotors, the normally open circuit between 
a said indicating device and the said outputs including said 
rotors. 
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*v » 1 JL ' ~ " 

t J5. In a cryptograph ing - m a ohi a e ^ a plurality of 

cryptographic rotors, stationary input^contacts 

«— ] , Uf- ^ 

•output coatao t s j adapted to he connected variably^through said 

9 » , , * _ 

rotors, an indicator connected to each of ^shid stationary H 

’ oontaots, a switch associated with each indicator, and a 

source of current K whereby the closing of one of said 

switches will close a circuit through a selected input __ f 

contact and its associated indicator and an output and its indicator. . 
i V 

6. The invention of claim 5 further characterized by. 

v » ^ - - - 

*4 1 -S' 

means for ‘stepping the rotors. 

7. The invention of claim 5 further characterized' by 

,l CrtvcCa CrX. v^JZr^Si^ 

• ,a plunger or the like adapted when depressed to -- rotat o- a rotors, _ 

L ''«r<rv> A lUifR. , 

'Qi predetermined number of^steps. < ’ - n--. 

8. The combination with a crypto^raphifi^roac-hine- having t ‘ - 

'* , - »• 

t „ ) 

a plurality of electrical inputs for the oharacters.to .be . 

f * - 1 

enciphered, a plurality of electrical outputs for the 

enciphered equivalents of said characters,' a viewing panel 

\ ' 

or the like including a lamp for each character, a switch 

_ / -‘tr 1 — 

associated with each lamp and with a source of current, and a 

<■* * 

plurality of oirouits eaoh including said source, one of said 
switches, a lamp associated therewith, an input corresponding 
to 'the character represented by said lamp, and a lamp 

. v '* \ ~ i 

corresponding to' the output associated with the last mentioned 
input, whereby the closing of one of said switches will light a 
lamp., representing a character to be enciphered and a lamp. , 

1 r> . l 

representing the enciphered equivalent of said character. 



A 



-] 

"t 

4 



/-~-N 



aKvWjs. 
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a- j - ^ _ 
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9. In a crypt ographjaaga mwMMTO , the combination of a 

f 

plurality of electrical inputs! for the characters to be 

enciphered, a plurality of electrical outputs for the 

\ 

» , s 

enciphered equivalents of said characters, a source of 

current, a vieviing panel or the like including a lamp for 

, „ r 

eaoh character, an electrical contact associated with each 

lamp, a contacting member, and a plurality of normally open 

1 ' 

"circuits each including said source, said contacting member, 

one of said eleotrical contacts, the lamp and input corresponding 

to the character associated with said contact, and a lamp 

corresponding • to the output associated with the last mentioned 

» » 

input, whereby a contact between said contacting" member and one 
* ; 

of said oontacts will light a lamp representing the enciphered 
equivalent of said character, 

10; In •ft.^eyyp t ographfe BgagffigEhise-, a souroe of current, 

A. 

a plurality of cryptographic rotors, stationaryYinputftcontaots 

~ ^ ^ 

^and stationary output contactsf adapted to be connected ^variably 

i * ' 

through said rotors, an indicator connected to each of said 



stationary contacts, a plunger or the like adapted when 



depress £ 




(3-vaJ5_ Ij'i 

otor— a— predetermi-ned-numbe: 



0-j h 

>ar— cf-stopa, . 



a switch associated' with each indicator, an additional normally 
open switoh controlling a circuit between a— p r e 
oontact and, anoutnuh- contact and its indicator, and a further 
normally open switch adapted to be closed by sijLid plunger thereby 
to energize the indicator associated with said output only if 
said additional normally open svdtoh is olosed. 
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11* In a combination with a cryptographing maeiiine 
adapted to receive input signals representing characters to 
be enciphered and to mix the signals and to indicate to an 
operator both input and enciphered characters, an authenticator 
adapted when actuated to indicate the output character associated 
with a predetermined input character. 

12. In combination with a oryptographing^maohine' 
adapted to receive input signals representing characters to 
be enciphered and including a^roto'r for mixing the signals, 
means for indicating to an operator both input and enciphered 
characters, means for stepping the rotorfr and means for 
recording the steps of said rotors and an authenticator 
adapted when actuated to indicate only the encipnered 
character instantaneously associated with a predetermined 
input character. 

IS. The method of providing ^authentication for a 

/Qq3~ 

-eenr-et message comprising characters enciphered by a ^stepping 
rot or: which inoludes recording the steps of the rotorj. and 
utilizing the enciphered equivalent of a predetermined 
character after a predetermined number of steps of said rotom 

14. The method of authenticating a message js&r characters 
enciphered by an electrical system of sbepping cryptographic 
rotors having an input’ contact and an output contact for each 
character which comprises providing a circuit including 
a predetermined input contaot and an output contact 
dependent upon the instantaneous positions of said rotors, 
and utilizing the enciphered equivalent of the character 

t 

associated with said predetermined input contact for known 
conditions of said rotors. 
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This invention relates to a device or machine for enciphering and 
deciphering conmuni cations which are to be transmitted secretl/ in coded or 
cryptographic form. 

Among the objects of this invention are to provide a cipher device 
which is simple yet affords a high degree of security, is light and readily 
portable, and can be readily dissassembled and rearranged to vary the code 
or deranged or destroyed to prevent its use by unauthorized persons. 

Another object of this invention is to provide an authenticator 
or means for indicating that a message, which is to be decoded, has originated 
at an authorized source. 

Other objects of the invention will become apparent as this 
description proceeds. 

In the drawings. 

Fig. 1 is a top or plan view with the covers closed. 

Fig. 2 is a top or plan view on an enlarged scale vrith the keyboard 
cover and parts of the rotor cover omitted. 

Fig. 

Fig. 

omitted. 

Fig. 

Fig. 

Fig. 

the mechanical 



3 is a side elevation with the covers closed. 

li is a cross section on line U-H of Fig. 2 v?ith the rotor cover 



5 is a perspective view of the rotor latch. 

6 is a perspective view of the rotor actuating mechanism. 

7 is a diagram showing schematically the electric circuits and 
operating mechanisms . 
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That embodiment of the invention selected from among others for 
illustration in the drawings and description in the specification is as follows 
Referring to pig. 7, the device will be seen, in general, to consist of a 
source 10 of electricity, shown as a pair of dry cells, connected to a pair 
of vires 11 and 12 across which are connected a plurality (in this instance, 
twenty-six) indicators 13A, 133, 13C, etc. j These indicators are illustrated 
as being electric lamps arranged beneath a keyboard Ik (see Fig. 2) and each 
arranged to illuminate one perforation closed by a transparent cover 15 
bearing one letter 16 of the alphabet thereon. Across lines 11 and 12 are 
also connected manually operable switches 17A, 17B, 135C, etc., each in 
series with one of the indicators 13A, 133, etc., and each arranged for 
operation by a pushbutton or handle 18 projecting through keyboard Ik along 
.ide of one of the covers 15. 

Connected to each of the indicators 13A, 133, etc., is a multi- 

I 

contact electric switch, generally indicated as 19. It comprises a number 
of relatively tumable cryptographic rotors, 19A — — 193, each having a 

j 

plurality of contacts thereon and connections between pairs of the contacts 

I 

as shown diagranmati caliy at 20. bach connection 20 leads from one stationary 
contact through the cryptographic rotors to another stationary contact. These 
connections 20 are rearranged each time one of the rotors is turned. 



In lead wire 11 is connected a inomally-closed electric switch 21. 
Between one of the indicators, in this case 13E, and multi-contact switch 19 
is connected normally-closed electric switch 22. In parallel with wire 11 is 
wire 11A containing an authenticating switch 23 having an operating handle 
2k. Tare llA also contains a normally-open switch 25. 

Turning now to Figs. 1, 2 and 3 for a disclosure of the mechanical 
features of the invention, the device is sh'OWt as enclosed in a casing 26 to 
which are hinged or otherwise attached a rotor cover 27 and a keyboard cover 
28. / Casing 26 has an opening 29 through the top by means of which a counter 
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30 la visible. As is noat readily seen in Fig. 6 , casing 26 ha 3 two projecting 
mils 26 a and 26i\ The cryptographi c rotors 19 ere retained between these 
mils b 7 ciechaniara which will now be described, ball 26 a has a hole in it 
through which may b& pushed pin 3 OA having a knurled head 31 and a latch 32 
co-operating with a retaining spring 33 * Also pivoted on wall 26 a is a 
spring latch 3b of U-ehape being bent parallel to itself. The free end 3 I 4 A 
of latch 3 U is perforated to allow pin 30A to pass through it and bears cam 
surfaces 35 thereon. Stationary cats 36 hae a surface cocplenentary to can 
surfaces 35 so that when latch 3b is fi8v$d from the substantially horizontal 
position, in which it is shown in Figs. 2, b, and 6 , into the vertical 

position, in which it is shown in Fig. 5# the free end 3bA of latch 3b is 

moved away Tran wall 26 a and compresses the spring contacts 2QA (see Fig. 2) 
of rotors 19 and locates the rotors thensolveo in desired positions. / Hie 
manually operated neons for rotating the cryptographic rotors 1? will next 
be rofored to. As seen in Fig. 1, 2, 3* and 6> casing 26 has a recess 37 
in its top into which fits a finger piece 38 having a sliding fit in the 
recesses and mounted on a rad 39 . Hod 39 causes U-shaped stirrup UO to 
turn about its pivots In walls 26k and 2 63* Stirrup bO carries as a part 
cam IfL which actuates follower b2 fast on shaft b3 of counter 30 . Stirrup 
hO also has a part bb to vfaieh spring b 5 is attached mid which carries cam 
face b 6 . Patent b7 is pivoted at b3 in walls 26 a and 26 b and is stressed by 

spring b9 so that cam $0 engages cam face b 6 . Spring detents 6 p normally 

hold rotors 19 in their relative positions but allows movement of tiioae rotors 
under the actuation of pawls 53. This penal ts detent teeth 51 to be moved 
in and out of the ratchet depressions in the surface of the rotors 19 . 

Stirrup bO carries a pin 52 on which are pivoted a plurality of cam-amdUpaid 
devices 53A, 53B, 53C, and 53 B which are urged by springs 5b against cam 
surfaces 57 or ratchet depressions 56 (see Fig. 7) on rotors I 9 . Levies 
53A for example, hue a cam surface 55 and a pawl 58 cooperating, respectively. 
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with cam surface 57 and ratchet recesses;, 56 on the rotor 19A. A tang 59 of 
device 53A overlies device 53B so that device 53B prevents device 53A from 
operating unless device 53B is also depressed and operating. 

The operation of this device is as follows: For coding or decoding 
handle 2lj. is located so that switch 23 is open, ' That push button 18 which 
is associated vdth the desired letter is depressed and the switch controlled 
thereby is operated. For example if switch 17E representing the letter E 
i3 closed, connections are made from battery 10 through line 11, switch 21 
and switch 17E through lamp 13E, and line 12 back to source 10. This action 
also closes connections from switch 17E through switch 22 and connections 20 
or rotors 19 to lamp 13Z and thence through line 12 back to source 10. Lamps 
13 L and 13Z are therefore simultaneously lighted and thus indicate that E is 
to be encoded or decoded aB the case may be, as Z and vice versa. Since 
rotors 19 connect all the lamps 13A, 13b, etc., together in pairs each letter 
has another corresponding to it. 

For rotating the cryptographic rotors 19 and thus varying the 
connections between the various pairs of lamps, finger-piece 38 is depressed, 
stirrup U0 is rotated, about its pivots and the devices 53A etc., moved. 
Vfhenever one of the cam faces 55 encounters a depression (shown at 55b in 
Fig. h) in the corresponding cam 57 the device 53 is moved by spring 5U so that 
the pawl 53 enters the ratchet depression $6 unless prevented from doing so 
by the engagement of the tang 59 with the next device 53- Whenever a pawl 
58 enters a ratchet depression $6, and the movement of the finger-piece 38 
is completed, the corresponding rotor 19 is moved one step. This rearranges 
the connections 20 through the rotors and connects different pairs of lamps 
13 A, etc., together. Counter 30 is moved one numeral because follower U2 is 
depressed by cam ifi and spring returned. Detent hi prevents backward movement 
of rotors 19 because teeth 51 enter depressions in rotors 19. 

For insuring the authenticating of a message, switch 23 is closed by 
snapping handle 2k» Finger-piece 38 is then depressed, opening switches 21 
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and 22 and closing switch 25, This movement moves counter 30 

one position and also one or more rotors 19 one step. Circuit is 

closed from sources 10, lino 11, line HA, switch' 23, snitch 25, rotor 

connections 20 to whichever lamp happens to be paired with lamp 133, 

Circuit to lamp 133 is open at switch 22. The designation letter of 

the lamp which is paired with 13E is transmitted as an authenticator, 

an agreement having been previously reached by the two parties concerned 

as to the wiring of tho several rotors, their arrangement in the device, 

and the number of steps having been taken as indicated by counter 30, 

To remove tho rotors 19, cover 27 is opened, latch 34 

moved frem the upright position of Fig, 5 to the horizontal position of 

Fig. 6, and pin 30 withdrawn by grasping head 31. This allows cam 35 

to enter tho corresponding groove in stationary cam 36, lotors 19 can 

then be lifted out and destroyed if. it is desired to prevent their use 

by unauthorised persons. Or if the code is to be changed the rotors 

> 

can be reinserted in the casing 26 in a different order or their con- 
nections 20 changed and the rotors then inserted in casing 26, pin 30 
placed in position, latch 34 raised, and cover 27 closed. 
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1. In a cryptograph! ng machine, means for insuring the authenticity of 
the message transmitted, said means comprising, a transposing device for 
transposing characters from text to cipher or the reverse, a finger piece 
connected so as to be operable to move said device into each of its ciphering 
combinations, and indicators, one of which is actuated upon each actuation 

of said finger piece, and which upon actuation, indicates a selected character 

2. In a cryptographing machine, means for insuring the authenticity of 
the message transmitted, 3aid means comprising, a source of electricity, 
electric lamps each connected to one side of said source and each adapted, 
when lighted, to designate one character, a multi -contact electric switch 
connected into circuit between said lamps and operable to connect said lamps 
in various arrangements, and a second switch mechanically arranged so as to 
be closed when said multi-contact switch is operated from one position to 
another and to be connected into circuit between said multi-contact switch 
and the other side of said source whereby circuit is closed through one 
lamp which gives an authenticating signal. 

3. In a cryptographing machine, means for insuring the authenticity of 
the message transmitted, 3aid means comprising, a source of electricity, 
electric lamps each connected to one side of said source and each adapted, 
when lighted, to designate one character, a multi-contact electric switch 
connected into circuit between said lamps and operable to connect said lamps 
in various arrangements, a second switch mechanically arranged so as to be 
closed when said multi-contact switch is operated from one position to another 
and connected into circuit between said multi-contact switch and the other 
side of said source, whereby circuit is clesed through one lamp, which gives 
an authenticating signal, and a third switch connected in series with said 
second switch and said source so as to control the connections therebetween. 
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U. In a eryptographing machine, means for insuring the authenticity of 
the message transmitted, said means comprising, a source of electricity, 
electric lamps each connected to one side of said source and each adapted, 
wnen lighted, to designate one character, a nulti^contact electric switch 
connected into circuit between said lamps and operable to connect said lamps 
in various arrangements, and a normally-closed electric switch connected 
between the other side of said source and each of said lamps so as to control 
the connection therebetween ana mechanically arranged so as to be opened 
when said multi-contact switch is operated from one position to another. 

i>. In a cryptographing machine, means for insuring the authenticity of 
the message transmitted, said means comprising, a source of electricity, 
electric lamps each connected to one side of said source and each adapted, 
when lighted, to designate one character, a multi-contact electric switch 
connected into circuit between said lamps and operable to connect said lamps 
in various arrangements, a second switch mechanically arranged so as to be 
closed when said multi-contact switch is operated from one position to another 
and connected into circuit between said multi -contact switch and the other 
side of said source, whereby circuit is closed through one lamp which gives 
an authenticating signal, a third switch connected in series with said second 
switch and said source so as to control the connections therebetween. 

6. In a cryptograph! ng machine, means for insuring the authenticity of 
the message transmitted, said means comprising, a source of electricity, 
electric la- ps each connected to oi e side of said source and each adapted, 
when lighted, to designate one character, a multi-contact electric switch 
connected into circuit between said lamps and operable to connect said lamps 
in pairs, manually operable, normally open electric switches, each connected 
between the other side of 3aid source and one of said lamps, whereby, when 
one of said manually operable switches is closed, circuit is established 
through the lamp to which it is adjacent and through said multi-contact switch 
and another of said lamps to indicate a cipher character, a normally-closed 
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electric switch connected between the other side of said source and each of 
said lamps so as to control the connection therebetween and mechanically 
arranged so as to be opened when said nulti-contact switch is operated 
from one position to another and a second switch mechanically arrayed so as 
to be closed when said multi -contact switch is operated from one position to 
another and connected into circuit between said, nulti-contact switch, and the 
other side of said source, whereby circuit is closed through one lamp, ... 
which gives an authenticating signal. 

7. In a cryptographing machine, means for insuring the authenticity of 
the message transmitted, said means comprising, a source of electricity, 
electric lamps each connected to one side of said source and each adapted, 
when lighted, to designate one character, a multi-contact electric switch 
connected into circuit between said lamps and operable to connect said lamps 
in various arrangements, manually operable, normally open electric switches, 
each connected between the other dide of said source and one of said lamps, 
whereby, when one of said manually operable switches is closed, circuit is 
established through the lamp to which it is adjacent fcnd through said nulti- 
contact switch and another of said lamps to indicate a cipher character, a 
normally-closed electric switch connected between the other side of said source 
and each of said lamps so as to control the connection therebetween and 
mechanically arranged so as to be opened, when said multi-contact switch is 
operated from one position to another, a second switch mechanically arranged 
so as to be closed when said multi -contact switch is operated from one position 
to another and connected into circuit between said multi-contact switch and 
the other side of said source, whereby circuit is closed through one lamp, 
which gives an authenticating signal, and a third electric switch connected 
on series with said second switch and said source so as to control the 
connection therebetween. 

d. A coding device comprising, a panel having a plurality of electric- 
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switch-operating handles projecting therethrough, a plurality of electric 
svritches each operated by one of said handles, a plurality of electric lights 
each associated with one of said handles and with a character-indicating 
indicia, a plurality of cryptographing rotors having .. stationary contacts 
each connected to one of said lights and having bridging contacts connecting 
said lights in pairs, an operator having a la3t-ffiotion connection with said 
rotors to move said rotors step-by-step, a source of current, a normally- 
closed electric switch in series with each of said handle-operated switches 
and said source of current, and a normally open electric switch in series with 
one of the stationary contacts of said rotors and said source of l , 

current, said operator acting to open said normally closed switch and to close 
said nomally-open switch upon each step in the movement of said rotors. 

9* A coding device comprising, a panel having a plurality of electric- 
switch-operating lxandles projecting therethrough, a plurality of electric 
switches each operated by one. of said handles, a plurality of electric lights 
each associated with one of said handles and with a character-indicating 
indicia, a plurality of cryptographing rotors having stationary contacts each 
connected to one of said lights and bridging contacts connecting said lights 
in pairs, an operator having a lost-motion connection with said rotors to move 
said rotors step-by-step, a source of current, a normally-closed electric 
switch in series with each of said handle-operated switches and said source 
of current, a nomally-open electric switch in series with one of the stationary 
contacts of said rotors and said source of current, said operator acting to 
open said normally-closed switch and to close said normally-epen switch upon 
each step in the movement of said rotors, and a counter connected under the 
control of said operator so as to indicate the number of actuations of said 
rotors. 

10. In a cryptographing machine having relatively rotary electric switches 
therein, means for manually rotating said switches individually so as to vary 
the connections therebetween, said means comprising, a finger piece arranged for 
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manual operation, a pivotally mounted stirrup located under the control of 
said finder piece, and a plurality of cam and pawl devices pivotally mounted 
on said stirrup and each stressed against a cam surface on one of said 
switches and arranged to enter one ratchet opening on said switch when not 
restrained by said cam surface and movable together with said stirrup to 
turn said switch. 

11. In cryptographing machine having relatively rotary electric switches 
therein, means for nanually rotating said switches individually so as to vary 
the connections therebetween, said means comprising, a finger piece arranged 
for manual operation, a pivotally counted stirrup located under the control 
of said finger piece, a plurality of ean-and-pawl devices pivotally mounted 

on said stirrup and each stressei against a earn surface on one of said switches 
and arranged to enter one ratchet opening on said switch when not restrained 
by said cam surface and movable together with said stirrup to turn said switch 
and tangs on all but one of said devices, said tanjs each overlying the preceding 
device whereby one of said device is operative at each actuation of said finger 
piece, and each successive device can become operative only when it is permitted 
to do so by the can surface rtiLch controls it and by all the preceeding devices. 

12. In a cryptographing machine containing a number of rotors, a latch 
for stressing said rotors in position comprising, a U-shaped member of spring 
material having one end pivotally mounted and the other end free for longitudinal 
movement into and out of contact with the end one of Baid rotors, a cam surface 
on said free end, and a stationary cam co-operating with said cam surface to 
move said free end when said latch is turned about its pivot. 

13. A cryptographing, coding or ciphering machine substantially as 



shown and described 




